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Abstract of JP7065706 

PURPOSErTo cause electric field emission 
with the lowest possible voltage, concerning a 
cathode device and its manufacture. 
CONSTITUTION:This is equipped with a 
substrate 1 , at least one emitter tip 2, which 
has a conical head 2A, and a gate electrode 
layer 4, which has an opening 4A to expose 
the head of that emitter tip 2, and the diameter 
of that opening 4A of that gate electrode layer 
is smaller than the diameter of the junction 
with that substrate of that emitter tip 2. In the 
manufacture, this is so arranged that the gate 
electrode material of the gate electrode layer 4 
is stuck to the diffusion film on the surface of 
the conical head of the emitter tip 2, and that 
the inside periphery wall of the opening of the 
gate electrode layer 4 extends nearly parallel 
with the conical head of the emitter tip by the 
removal of that diffusion film. 
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r i Es«affir& 

COO 19] @6|rfcl*r. 770 6 1. 5 1?||fflL 

JBdir*. ca>«6. i-^v^^kLrsFs 
ffii. ri E&SifiJflT*. xv*v9ii«*y. sun 
(D770T»tjftTutti«« to, © tJS 1 
0>779OT7ja)a3dUljJBKS*h fcdi»<D3* 
#X$ v5t<";72 
C0 0 20] 1$ y 51 t v 7 2tf n*K0)5E«S« 2 

ttlIi£l»Xy*V?Sf7-DTflS#<D5fc«89£2 ASJB 
fifiU 3l?lft£fS;fct3X9*V9£lT'^Tl3;l2Rtett0) 
S«3-»2 B£te;dlLTl>3. fcfc. RI ESS^JHl^tl 

I*. ff:wa>xv*v0l&tt*HlRT*cfcl=J:y. 5? 

C0021] 07iz*ji*r. i*»ft:5£?£a«r*cfci= 
«ty, £iil*tori>*s iSffii|=s i 02 

ftR9 2tmn-& Cfl«fcR5 2tt. KffctfcffS i 

s«5iatfx$^5y-f v72<Di*iai=tt» urixc 
fclzjfcyjBrfSto. 0ea)aBi0)s • Sifii OScfifttf 
|=X$ v£?<v724>UJtyfcMN::iHkr** c 
0)&ftR5 2tffc%£2to*£:. Iv;5tY y72tt* 

CO 0 2 23 Kft^5 2|J^fc©6(7>etPgCDS i S<J5 1 

<&£® fttf I- x * y 9 9 * v 7 en&mmu «fc y fc*hij 

ttltftMTtt. X* ^95 : ^72a)R»i:U;<J)3SSH28<a 
2Ba)&ftR5 2a)#ratt7 79 6 i , 3ia>*HBJ:y 

tttt®7i:«ttT**^rL»*) • -»«y, i^7 3t 
<-;7 2<DP3««a)S«W> 2 B±a)<j)SSffcR 5 2 0)^ 
7796 1. 5 i a>*Jjg»#<fcyti*i«i::i**ai 

co 0233 08ii*s^r. &^m^tt]&mrz>zt 

\Z£V % M*I*J9*1 OOO nm<J)S i 02 d>fett$fe 
ri**> ¥^fr**l=J2:tf-aTl*** 7796 1. 5 



1(DttL«»fl)SiJi 1JtOfififfcBS5 2JbO>Sa&€3 0>» 

[0 0 24] *fc|C % C (Dtg«/a 3 C)B*Jrt 13 « 
» J9 3 OtTOftSx ^vSf-f v 72 d>Rf2«S0>S«9d 
2B±<D»ftK5 2O^S0)J:lzM^U ««Jdi£3£ 
1 0AJS£6*>liJ&rii*to*. TOMiott, x* 
v 9 * -r v 7 2 d>nt£W o>«»«« 2 B± 0)8&<tK 2 B 

A>7796 1. s 1 d)^JB^««tye^iiztt*aiUT 

lt*6>*T»3*0)7fc iioT. f*<J)MTair<* 

CO 02S] EJQirfcl^ SS*£v££iSJBT *Ci: 
WAtfJ5£2OOnm0)C r *&tt*tf- h« 

♦SJS4£fl2fitir** cosgJfc&ilzfci^tt. -7*-h«!£ 

^ -r * 72 0>nsrK0>%ffi39d 2A±0)»lbK s 2 KJ: 
y*<tt«'t»Uft&to$J:5l=. ««Sji»Mi o^a 
ijimfc bris^Lr?- tettimftSKtftfMa 1 o 
o±*«a y x* 9 9^ < v7 2a>5fcsgse^ 2 a± o)« 
fbK 3 2<D&ft<v a toy c Jt 5 \zt *♦ 

COO 263 -V- h««JB4©JBja6X«II=iSU 

tttt (EttEtttt) a>SttoyTEIi£L-3-3tf- M8 

am4%stsi i=5@fittui::tt ur»a*fr (*ep 
«3«»2A±a«fbR5 2i;j:y*<SiBf U MfhRs 

2iztt*y*. 

Co 0273 ^fz. ?-h«fc®4<j>JBri!XfIi::*>i* 
T» 5SM*ao)«toyi: % 7^y5 , JV^at»CVD 

*S- h*ffi«-»ftia«rf«S9« 1 O0)J:757X^ -^9^ 
f y7 2<0^«fi55^ 2 A_tO)KfbR s 2<Di£ «is@ ys& 

i=. -y- h*ffiwi4^sy5a*^TL*toiWft*a«y 

RJ£^%«ISe »«5inl orrfi^20miorr|:± 
tffcy^ -^4J5 1 t«-5fy hfcO)H<Dptt£>flfctD i 2 
0mm^7OmmP^, StJS 1 ft ^^ 9 - V 

/=. RJ9«*ftD*tt*fc. KftWS2|=«*T*'y-h 

C00283 t-tl6J»D. 01 OlZ^^tl^Jtdlw. 77 
96 1. 5 1. x= ;,9^*y72a>RStf 0>5fc«i3fr3 

2A<D*fflO>fcftlRS2. ».^^V5Jdl^* 1 O^ft?.^ 

R3 2<tt8(BI=J:y. Hiil4^5iT-f v72M^, 



72 5sai*tisfiao29 3A, 4 Asajtscfciifc 

[0029] ttXfrbs ^-hW4|^I«^I«; 

B5) lij&tf?*** 0 1 oo)RS»«Si ool*G3i<DRS 
♦i«at(3l;r& *. ©1 OlZfcUTI*. tf-h^&Jf 

*$^-r-y7 2tD««1 fca)ffi^29lZ^5»iSfId5DT 
<f- h«8S®4<J)#;*t «fcye,*?U. 

C0030] 01 in. *%w&tfi£«<DRS4£KS<J)« 

ttti^ttw LTl>*, sMSirfcl^Ut 6400130) 

x * v */ 3 v mm* £*t r i>*. 

IIS! ffiU/=7*-JUKXi= ^aV0>tft3££THTfc 

y< Wttinooo/v^ tt&iz i /v%«i? tit 
CSttlzfcftlJL &9ttk&kat£it%. 

[0032] J e = A e x p ( B ♦ 3/2 ) 
ZZV/ J e l«iSfiJg. * llf±3J(30'&. A. BtiSTft 
7£ CO^-Sfc. 6 4 00if|(DEI;t5^S : SSef»JL 

. [0 0 3 3] COEJTtt. tflSUICte^fti^fcC K 

3fc}rrfjllJ:*fca)i:itR LT. Jtyi5l**ErJ:y*3 

[0034] §1 3|JI^73r<772(J)S?t^ 

li. 0iO)SftK5 2i:rg?3@3t0)^^CD^ItAii » 

y. h^ftJ§4(Df»!DS$4 A0)f*]jg£4 

B0>*BWtf tftrftO. 2, O. 4 V O. 6 u rn^fi 3> 
fc&0)W*teflHft«5tLTLi*. =&l3jU*P* Q. RT 

4 1 umOt 0|ze-C?t^oCi:^if,LT'L» j &* 5 
fc. ^#*9tef&g[liF*)J5£4 B0)itBWAS*»<tt$R£ 

A(Di*]J5S 4 Bfli, I575r-fv72fl)nitt0)56ag 

^ 2 a t & iwi t i=as %m\zwzm&K\zm& * 



*U <fc-DTf*lJaffi4 B(I)iW^?< T3*CfclZ<£ 

y. «^«fs«3R«s9i< rscttfr?*. 

I* s i2tSi±l=X£v9?<r v728Jda>fc«Q? 

7^6 1, 5 1^USiS«ilU 

v*WLTil y«y-r v72£**JdiU sistfii 
OSfiffitfdX^. v9t< v7 20)£®|Z»ftBt5 25 

[003S] Cd)X»MI=JSl«rtt. 01S|I;r>2ft* 
Jfcdlz. «««3 5JKJ5HL^ MiiHUVB0i6 
tt*i7ffVh1»l^5T5. Si3 N**a>Sft:1fe 

us 1 02 j:yfc^yv»i=8«Lf»g-ufl)^ 7*9 
OSS 1 a)*g*5E6 1 i*8£l=»19LrSts 1 ft^R*** 

tgeesR^^ivucB^^ 1 oia^K-ttriz 

[0037] @i 6|:til^, 

kl=J:y. Wittt 2 00 n m<J)C r ^^tt*^- h ^« 

Ln<OT. h^ffi®4tt^«rii^55^i O^^X^-> 
y 72a)fls«gaB«2 Afl)±0>»ftI«S 21=«* 

U ft*l=lffi*ft: 

[0 0 3 8] 01 7|Zfel^"T. ^<51 57->fb7j<*KX 

L^KftKS2»tf««jHI««1 0%tt£T«. X«y 
VMJX^^3?< v72fl)ft«S«2 ACDttftK 
5 20)±.ig2PO>r~ h«ffittm<D»9l=T»6^ 

7. Stt^r v7«i=ai<tt-»rLv*<if- 

ttB6iz«^r*lg|2 6iz5«*t\^J;$lz. StSicox 
v*V?XIII=iSL*"C X^ »57< v72 0>5E«»d 
2A|Z< ^*|2C6>T5*J:dl = R I E^^^JfiWIZS 
2LTti< mi 6|!!BHir*g)2 7|lm *ti^J:d 
IZ. -5f- h^f£Jg4<T)**r -;74G^?< T^Ztfti 
7 5. 11 7 0)BfkR3 2a)K£AiJty8&l:tt*. c 
(DctdlZUT. WtttfR3 2T3iVmKrt&9& 1 OlDHIS 
Sfidt. X* v72<WE«»«2A(DfflBgi= 

a. ^f- h*ffiS4 0)riaa«4AatftteJi30)Baa» 
3A»sjgjdl*ti*. 3S2Stt«i:J:oT*tf*ti*y- 

A0)B»lDf3irtt» LT?6i:'l»*< T^CfcAir?^. 
COO 39] ©18(1 5SI£»(S1 OO^^JSr^/i:^ 

a>Ma*s£<D»3*3Sfi««isrisir» (a) \t % s 



1 mVn Ui:i5 v^T-r ^7 2JEriicDfc<0)a)7 7Oe 
i. 3 IfcJBrfU fsl7706 1. 5 

U 77061, 5 1 ^ffiffllTS i Stfil 

ttlzirtf15<, £HttlzF^tto>5£as^#2 ao>*«p*> 

B0)Mtfttl«<D7. *S(ttriil2tei o|*«£*HZj&di 

[0040] (B) IZfcHTtt. «e@3SJKj«U/- 

CdMBftCt,, S i 3 N4 ^0)Sfb«5ttS i 02 J: 
Ufc$BIWLY»ri»0)r, 7^61, 5l|*S*fil&>* 
R&£**u E8Ji3l*S8IBt*yiZB*. 

[0041) (C) llfcHTl*, I^">5fYv72S 

3Kr*fcfti=. si8«jij)aaBtttfi:i^797< 
61. 5 i&tff8tt«Htsai o^tti>d>?. -y— 

t£Jf 4 IJX* y £ ^ -f v 72 0)5fc«S25#2 AO)±<J)Kft 
(BS2|Z+£lZf1<&r** 

[0O42] (E) lZfcl>rtt, I^'^r<^72$ 
&?TL>5»ffcffc52£Xy **VhTftSeT*. Xv 
ftVUilvy^Ti"^ 72 O^aSfiS?^ 2 AO&ftBS 

s 2 o>±as25(j)8*0l::r s**f - h*t£Jl4 

J:^TT»ftK5 2«£?*l^, C(D«£IZ 

fc. m26\zm2t\Z>£5\z. x* ^Ox-r -y720)5fc 

■^32A|Z<tftl2Cair£*<£3IZLrfcl7l;k © 

2 7|Zj**ft*J:*|Z, -y-hW4d)^^774G 

3 <r*C ^^reftKS2a)^565J: 
A(DSfItt I5y5r<7 72 <J)/5fiB25(J)iSfI £ y fc'J* 
CO 0 4 3] Q1 9ft^^SlOO^55!JSr^^SD0) 

^is^^a)S43gMw^^rur& Lvnitemtm 
i scoigwwtijijrsjarK (a) wl s i stsi 

±lZX^v0^-f -;>72ff2ri<J)f=S><J)7706 1. 5 1 
£JF5rfU (5)7706 1 . 3 77 
061, 5 1 £ftJ3LT S i 3MJ51 £Xy*VO 171 
*v5fr< 9 72 U J6«ig3^^L/-r«5E^ 

U BfW5 2l*2£»jtil*:hTLittlt<D?. S5ffc8!5 
2<J)JBrflZff dJB«a)«5fitt<C<, S^2B0)^ 

tt7706i. 5 1 Jty6i**£*ttita>?. »««m 

253 i OttSStfjliJBrf;***:^ 
[0044] (B) |Zfcl>Tli, 1 SftfcUVK** 
Vh«HZ;asfiLr. 7706 1. si 5£ 



*k X5 vOx-f v72^SH< T^/t^lZ, Si 15051 
<J>£ffi&tf l-X* v5tY 77 2<J>&ffilZKffcfc 525 

(0O453 (C) IZfcUTl*, h«ffiil4£JBrf 
T*. C(DtS£lZ|*, 7706 1, 3 1&tf?&tf/di«*& 
31 Ofti<tl*fl>T. tf- h^ffi@4|*X^ yO^ «r v7 
2 0>$fcaSSfc& 2 A 0) ±(D»ftW s 2 |z +3lztt* T 

♦ (E) lZfcl»Tl*. I^^T-f772SS^T 
l>*S&ftflS5 2$Xy** VhTRaST*- CttSgteM 

72 0>JSffiS90>£6S^ y t,'l>* < tt*. 
[0046] 02OliBSIS»jB 1 0 OSSIiST^fc^fl) 
«JS*ao>»3ggl5BWSjSTEITR 5. (A) tt, S i 
£«fi1 ±!ZX£ vO?<-v72»Jdia>/=^CD770 6 
1, SI^JBriU (s)7706 1 % 5l£/tS-CV0 
U 7706 K 3 1$flEffilTS iStfilSlvfV 
OUTX^ 75T<";725JBfiSU I^7 5t-T77 
2fc3KT*fc«>lZ, S i 35«iO)Sffia6LF|ZX^yO 
^ •< v 72 0>£ffilZ»fk& 5 2 &gjdi LfcttSSSi* LT 

u*. Z0>9effi«?a. x^7^t< y72i*tt«ttiz 

3eH&*j|ZRStt0)5t3S2*£2AO*6>*tt 
[0 0 4 7] (B) iZfc^Tl*, »ftK5 2=SS2tfbfc 

TittWL>t3j«ISB*2Bfl)SS3AiJU^<Dr, mXj«MI 
#1 Ott«^ftlZJBJdl**l«t*. (C) iZfcUTTl*. s 
ffii «KftU >h+l=*»L 77 

06 1, 51 s^r^ igee3tt3swi*riz»^ 

C0 0 4 8] (o) izfct^rtt, H«ffiJi4^Jgjrt 
T*. C0)^^ize> 7706 1, 5iaj/^j^«S9 
*1 OdittL*0>7\ <f- h^ft)f4ttX^ 797Y77 
2fl)5fe«35^ 2 A<D±0)BMt!R 5 2 l=+«l=«*r 

(E) |Z*SL*Ttt. l5y9TYy72«aitl^ 

ftK52^x7^vvhr^ir^ ivftvuii 

vv5r<772 CD%«9^ 2 AOKVtW 5 20) _t*S23 

7WIZJ5< h**»|SH=Sa5ft U iiT 

8ft(tlRS2 6iPftfi*ft^ C<D«^IZ^ (§12 6!Z^^ 
tl^J:dlZ, X^-y05 i -«'^72(D5t4g25^2AlZ<C/ 
tl2CAir?^)J:dlZLTfcl7tf, H27|Zm^t\^J: 

diz. <r- h*ftS4fl)*>774Q«ts<r*zt 
J:or6&ftW3 2<j)Rfc£dij;ysmfctt*. c 

[oo49] E2 i a ^«^si oo^^isr^r = «o 

@2 0<DSWfflfclXRH«r& (A) tt % S iSIJS 

1±IZX^ 73t< -><7 2JKjd|JD/r^a)770 6 1 . 5 
1««JdU P17706 1, 3 1*M3-ZV0L. 7 



<3-*k«>iz. s istis Kssaa&tfizx* ^y<v 

72(D£ffl|Z»fkR3 2£B2tf L. tU. rg»©3S 
EriL/itt&Sirxl/Cl**. COSJfcMrl*. X< yO 
x-f y 72 ttRSttC05£i«H25^ 2 A fcR««a)S<«25^ 

C0O5O] (B) |ZfcL*Tl*> £<J5lS&UV&A>* 
»«S3tt8WUttUfti. «UXJtf«»£l 01*58 

rars^dizxyxvosfid. MBtt 

©4£jgjtfr*. C<D*&SIZfc. 77061. 5 1fctf 
1 OtfttL«0)T. *- h«§f§Jf4ttX^y 
5rYv72 d)56*»S 2 A©Jt©KffcR 3 2|Z+tf |Z 

[0051] (C) |Zfcl^7l*> I5v5f -fv72« 
fS^rii*KfbR52£Xy VhTK*?*. 

f<772(D/Mii9fl)iBaJ:yfc']'*<tt*. 
COO 52] @2 2UtRS&»SlOO^r^O<D 
S8S^rao>»7S6»E«*mrEIT» 4. (A) I*. S i 
Sffii i ±i:i$y5f< y 72&$dia>*:<&a>770 s 
1. S 1 £JB*6U |s]770 6 1. 5 15M5-IVO 
U 770 6 1. 5iS(tfflirSi5tSi5l7fV 

*♦ 

COO 33] (B) iZfcUTtt. »«1*«fcUVKXtt 
7yfc*$BA>&tt*Xy3PtOh + lzSfc U 770 
61, 5 1 SB££bfcflfcT\ l^v5T-f772$Sf< 
rs/tfliz. Si2S«ia)Sffl&tfl=x^vO^-rv7 
20)*BBI=BftlK52«JBjiSr*. I5^r<»;72 

ttS8KWi=na«o)«*a*eA©*^tt*. a& 

C0)*B£7 7 0ttS i 02 5 1 0)^OMflST&J:U 
(C) IZJSUTI*. 8tft:R3 2&griiLfcfftl=. tf-h 
^♦S®4£JF$/diT*. C<J>*&6lZfc. 77061. Si 

$73r-f y72<D5fc«3M*2A(D±<J>»ft:R3 2IZ+ 

C0O54] (D) llfcurtt, 1^73x^7725 

«^TL**»ffcR52€Xy**:/hTi»ST*. 17 

?*Vhl*X3y9?* v 720>5fc3g 3« 2 A<J)»ftR 
5 2 0)±4S*$a)»*BlZ7;sSv i - ^ft^d)^t y 
X Xtt*^77«l:a<ttiTl^^- h^fcttttlZ 
SKiU J:-5T»rbR5 2tfK**ti*. CO*££lz 
fe. H2 6lZ7f^h*<i:dlZ, x* 7 9?-f y72<D5£ 
*§g-82Aiz<tf =h2C#r£*J:5lzUTfci:M;t (3 

2 7|Zif*£tiS<fcdlZ. ^-h^S40)¥^-v74G 
€*9<T*CfcdSr». <t^T»fbR3 2<D^^6j^ 
LA>U 1 (D*B±o>. lv>3r 



-f y720)R®«i3JU#a>33IZfcliTI*, »fcR5 2 

(OSi! ttx * y 9 x -r y 7 2 OJEfl J: vj t 

[0055] i2 3li O 0£i£!i2T*/=«D 

02 2(D3Bfcfflfc&fc[i]«rfc (A) IJt. SlStfi 

1±|ZX* v3r< y72^AtlO)/z^<J>770 6 1 % 3 
IfcJgriU (3)77061, 5 1^^0--V7U 7 
706 1. 5 1 ^tEffiLTS i 1 51 v xVO LT 
X^ySy-f y72*»fiSU 77061. 5 1^^,4 
t/i^r. i<79t^772^( TS/zfllz, si 
SIS1 (DSffifttf IIX* v3r-f y72(D*ffilZ»ftR 
5 2£Jgrii LfcK2%*7t LrTt>^» 
CO 056] (B) iZfcUTtt, «ffc&5 2£JBtfUfc: 

SJBidiT*. (O iZfcUTl*. I^73t<7725 
ffloTU*«ftR5 2Hyjg»)i3fl)-2liSl77tV 

hTB*«T*. £<D3eMMizfci»rfe, y-hHatf4 

CO 0 57 ] [*)2 4|*8Sfc«® 1 0 0 £55153 TSfctfXJ) 

X* y 5 ? -f y 72 diRatt<DSfc«3*£ 2 A fcRtettO) 
3«#32Bfcd>*tt**£B£<fc. g|2 2 0)£ffift||: 
IS 09^18 T« rttftfk CA) iZfcUTl** 770 
5ffifflLTS i8(Si«l7fVOiri5";5lT<7 
72WU 770*«*U/=»T. Si£UslO)£ 
ffi&tf izx 5 y 0 ? -f y 7 2 0)^£B Iz&fbR 3 2 

[0058] CB) l=fcl»rtt. KfcK5 2 5^U: 
f&IZ. ^- h*ffiJf4«»J5J8T*. (C) 1=81*71*. 
X * y 0 y -< y 7 2 -d 7L»*»fbRS 2 SI y ^-^ 
VhTKST*. tft>U 5tSlO>^£BJ:cD. X^yO 

y-ry 72 o)Higjyiiatt*Kj>»*i=fei»rtt. mrtRs 

2tt8»t*TI=«y-. S<JS 1 fc^f- h^®ig4i:(DrQ e !a) 
tftSJittt*. ^0)3?ffii9JlZ^t^Tfe, tf-HHCl*4 
Ad)ififsa X ^ y 0 ^ < y 7 2 <DJBEE9(DSfS J: V J fe'J> 

C0059] ©25li, 53^2SiSl OOSSiST^fz^ 
0)S5S*2S<D3B1 OSBMMSSSTEirJs C0)geaW 
tt, X$y9 5rYy72diPBi«a)5B«»d2Afcn« 
ttO)S«55^2B tft»f>«M^< t, 0 2 3<O3IJ5fi 
Wka«RI«T»*. Ttt*>3. (A) tt. 770^S« 
fflLrs i SfJSi «Ivt>0 LTX^y Ox-f y 72 

%«jdiu 7 70*»*ufc»r, s i «ts 1 ©nflnae 

t/IZX = y 0 y <y 7 20)^ffi|ZKft:R 5 2 S^rfT 
Cooeo] (b) izfcurtt. »ftR5 2SJgj^L^ 



*JB/SBT** <C) II&UTt*. I^v3r<7725 
[0061] 

C * t! * C fc 65 V 3 « 88 Zft * C k ? 9. 

* t\ iz o r wib tt*>rt»s* * * c k as r s 



[01] 2tE3gWO)Se»«0)B«MfiJ5Tn?tlfaBEITJ> 

[0 4] *£WIIJ:*63*«®<»&i275v2:<J>3& i shm 

COS] 0 4(j);fc<nXfS£inT0?£ 
[06] 0 5<J)Jfc(DXfa£in3"®r-» 

[07) seo^cDXfSSmrsrJs 

(08) 0 7<j>;fr<j)XIS£?nT0?& 
[09] ©8a>»a>xils^TEirft 

(0 1 D *aWRCfa3f£tt5«fl)eii3Rao>*ff4:*3S 

(0 12) ^»^^)X«ttWd>ISa»S0>7H-- JlF 

(0 13) I$v3f-fv70)5?}:^- h%ft(D.t?£ 

(01 a) 4c»911=J:^R£«»S0>»ia^a>!B2XM 



ffla>iXfl5n*T0r» 

o 1 si 0 1 sw^cDXiis^Ttarft 

(0 i 6] 0 i 60)*<DXf3£mT@?& 
[01 7)017 O)S:<J)X(3SjnT0Tfc 
C0i 8) A%^l=j:«tttt»(Sa>S>3^o>»3Xl» 

C01 9] *»^iii:^RSftK®cD»ia^xo>»4geM 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
iS^ FADED TEXT OR DRAWING 

#3 BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE^EST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



